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(b) -^-^(focus pull-in)^ #7fl; * (c) -*1JL^ efl^o] ^ ojzfl e fl 

t D]n>^ ^ ojTfl A]7i o]# ^1^5]^ Cfl#^]^7> *H *> 

^ 3L#*>fe 3# ^SLS. °H ^*fl, *-°Ul <2}?Hj o}*fl 

f-o_sL*] c]i3 ^ 5£4. 

£ 3 
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U-^l*>7l *1H ^ ^ n ^"^1 {Control method and apparatus 

for preventing object lens from scratching disc} 

£. 2*r 2. 1^ ^^(1)^ ^"4 

£8^9^ 7fl^-§: 0.7 ^ 500nm o]-s}o\ iH)o]^ t).o]SLZ.7\ 



27-4 



1020020044629 %^ 2002/8/28 

#31 ^7} ^i^l w.^^ clia X^ofl ^7)7fl ^rf. BDCBlu Disc) -f- *M1 

cfl Jl^S ^-f DVD oil wl^fl tflsf 5 aflo) 7l^-^£# 3} o_ ^ji 

Xl^-BS ji 7fl^S] eflo]7^(Blu laser)!- Af-g^tf. n^H , 

#t^=i<4 cfl-^s^ Tj^oj §J1 A>-g- 3.3 o] ^^^1 &o_;e.s. jstf 

^ nM*}7l 33- U-'S ^ n *fl^Rr 
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<13> # 7 1 ^^7l--fl«fl, tfl*«S<*( ^1^-71 iJ-fH 

5&°H, (b) focus pull-in)*}^- ^ ( c ) #-o] ^jro} 4.3 

°j7fl eflf n] nVo. S ^ <y^l Al^> ojAj- ^l^s)^ cfl#^]^7l- H^li^- 

<14> #7l ( C )#313 ^ °J3l ^l^bSr #7l ^SRr 0 ^^1 0 1^7> -g^tl s| 

tfl^SLS. rtfl # 7 1 ^#^7} #71 %*1 ^o>o> Al^o.^ 

o) w>^^cf. 

<15> #71 (c)^l^ #71 cfl#fc7l- #a|-^ Sj^^r ^^Rr ^^MHEiS DC #Jl« 

<16> atV, #71 cfllrteoH cq^- c^a #^-gr ^l*>7l ^ ?t ^^^1 5a°W , 

(a) ^IJl* ^7lS}-s>^ #711; (b) SLTli #-^]( focus pull-in)^ #31; (cl) 

= _o] eflf^- ^a>§>^ #7)1; ( C 2) #7] ^IJ:^ 31^1 ^ M 31^ °1 

t5>5L ^o>xl^ n *l^f ^1^ 3A}TsHr #7fl; ^ (c3) #71 71^ AlTVol ^ oj^ Al 
?i °1# *1^£)^ #71 Cfl#^l37> #^ C]^3S^E1 £<H*l£^ ^ll^fe # 

<17> #7l ( C 4) #71 *1# ^ oj^j Al?i ol# ^l^Sj^l #7l.tfl 

#^137> #^>€ ^§>7l ^^oflolEl* ^LCHS. fj-*l*Hr Cl SL^} 

71 14 ( C 5) #71 ^ AlTjol ±% Al?i ol# ^l^Sj^l ^O.^ #7l ^^7} # 
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"oM^l ^ #*H1 #7l ^^7} #SJ-£ ^-7) Sj^-fr °Jj 

^1 ^«fl efligoi ^ zfl'ig nj^o.^ ^ ^7^1 a1?> o]^ x| 

#71 cflt?!27} ^iHS^El igolxl^ #71 ^^lolE-11- ^5fe ^H^-l- 

<19> oi§> t ^s^H £ ^ «V#^^ ^^Hl# #^1*1 

<20> £ i-g. igj-t^ y>eJ-2]^ ^AHHl uj-s. 7 fl5^ E olcl-. 

<2l> £ i^- ^-2,^, ^- ^aHHI 4^ #^1^ tfl#3ls<i Sltb 4^3. ^l*> 

^ 7l^# ^til*> #^1^, ^(1), ofl^oflolEi(2), ^131 ^#71(4), ^ ^H-¥"(7)» 
i^-tf. ^^(y)^ H.5l-olti.(3) ^ ^H7l(7)« ^lf4. #££i£Jl 6£- 
(100)» 2l^l7l7l ^ ^1" 5LEi# 7>El^l4. 
<22> ^^(l)ofl^ Cl^(100)oll eflol^ Wl o. SA >*}7l ^ tfl ^- ^(JE^l ^ &£-)7l- 

#*|-sH ^14. d J]fHHBU2)fe «!<a(l)-g- ^-S-W. %%7](4)±r ^^(l)ofl # 

^ S£ cl-ol^.c( £A |^^ ^)S^-E^ AlJll- 7] ^5. #3l-& 

^H7l(5)^ ^IJL ^#7l(4)<Hl ^*fl #-^1 #SS1 efl^ ^A^H 

Aljro} efl^ol ^ o]7ll ell«S o]-&}3. ^ <y7ll Al7> ol# 
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^S)^ 1f^!S7} r]^3_(lQ0)^^] *lH*Rr *W IL^o) jj( 3 ) 

S. J=eHtL(3)ir ^1^7l(5)S.-¥-E^ *fl<>| #-§-S>£r ^ OJ ! 

DC 4J5l«- 7>SH ^<^(1)# cli 3(100) S^-Ei ol^Al^l cf-g- ^^o]e-1 

(2)1- 3*H*14. 

M «53j#o11olE^(2)7l- ^^^<a 3)tfl rifl c]]^^1^7> 

(100H ^1 &o}<>> 5)^ a] #0.5. ^^^cf. <g?fl efl^ # ^l^S. 

^l«fl T^iKlOOHl 7>7}ol o]^^- ufl ^^(l)ofl cfll-^S7l- cj^aL 

(100H &o}°l tb^ll^i ^«§H 4*fl ^^tb «3t«LS 

5. 2^r £ 1^ ^(1)4 #Afl ^S£o]cf. 

£ 2# #S*>^, ^(1)£- 3H*i LD(15), #eHolE( C ollimate) ^ 

(14), tfl#^ls(ll), «1^E}E-U12) ^ i£ PD (i3)i- 

el] o]^ 4°1-^S. LD(15)7> efl °1 ^ 1- #eHl°lM 31^(14)^ efl°l 

*)« 3H*i ^1:^^. ^1-^1^(11)^ 4^3(100)4 tiVA>^oil eflol 

7-1 y J-g- ^^1^4. eflo]^ ^ ^^3(100)^1 71^-^oH ^AVsjjz. cfAl «U> 

€4. «Ji#s]BKl2)^ ^a>^ efloj^ ^4 au><g wj^g. eflo] 

^ cfo]^.c PD (i3) ^o.^ tfl^A]^ ^cf. n 4°l-2- 

» 

= PD(13)^ alA]-^ eflo)^ wj^- ^#§Hr ^i*}^ , ^r^9\ ^ 

3 514. ^-^ ^^7]- 2 7flol^ 2 IS 4 7flolig 4 n cfo)o 

= , 8 7]] ol^ s ^ I£ 4°1^-=5|3 ^--g-cf. 
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<27> £ l^olH #-<?] ^l^^r S£ o,c(13)oj ^ 7fl o) ^#JjL S ^#5} a] 

it^l ^ £E^r ZL ^ 7^ ^-4 3gE-H ^tfl Jl^Sj- A^w.o] 3gE^ 

^H^r>7l 3£CL*\; ofl &| ^]Jl 5E^- SS. Cf^^.= (13)^ ^-^7fl^ 

<28> ^ , ^(1)^ ^ ^ ^ tifl^l ^-^34 

< 30 > £ 3# ^<S(1)°1 ^-g; ^*3*Kr # tfl#fe(ll)7> v] 

^3.(100)^1 ^ t^£L(100) 7}77}o) o}^ nfl ^ i^ofl ic}-e}- ^(l)^gr 

^ 100)3.^-E-1 ^o^i. oj^Al^l^ -0^<HH 6\}z] Aljr 

<31> eflol^ Wl^l ^>i£L(100)^ ^Tfl 5]^, ^ STii #-<y°l ^ 

s] 1 ^ ^IJ^ eflt^r ^7l^ofl^ ^ DC eflt AV13. #7>?};Cf. iTl^ #-<yo] 

^sq^r ^°J: 7}sfl;*H ^(l)°l ^\ 7 ) ^ia.(l00)<Hl 7}7}o] i^^}-^, 

+ ^3L°)]±r ±^ DC efl^ol o.^£)cf7l- ZL efl^ol o}2fli;L ^o^^^ s).^ B7 ]- 

^t+. ojo^^, #-o] Ai^^ ^))^*- ^AH]ofl 14^. <y^l «j±tl- ^ 

27-9 



1020020044629 ^ 2002/8/28 

Atl o]^- ^^,^4^ ^ ^SKi) 0 l 31^r ^^a.(ioo)l- £U 
tfl#^1^7> cl^(ioo)<H] 7Hr^o] o) D ] ^n^. ^(i)o^ tfl#fe(ll) 

7} ^£l(100H o]#6)] *J\^6\]o)B\(2)3, DC 7>^H ^^(D* ^ 

3(l00)5f ^^^1^ 7£*\}S. Ol^Al^lcf. ^^oflojE^ ^ Al^fe- ^ A]^ 

Atl^l A<Hl ^ efl»i AV2 7^}^ DC efl^S. 7|]^ ^^(1)^ 

r) ^3.(100)3,^ cf-B- ^*l*>7l ufl^-o]] §-o] Al^o] efl ^o_ cfA] ^-ej-^^j. 

£ 41- ^SS}^, 5]<3(l)ol ~--o) ^*§is}^ # Sl*fl tfl#?S 

^(11)7> 100)S-*f ufl ojlBi ^ ^ofl oj- 

eflolx| «Jo] C^£L(100)^ 71^-^0)1 nfl^jlg,.^ ^-^H +f$5\ 

^ ^151^ efl^^>l S71&°1H ^ DC sills ^71-^rf. #-<=Qoj 

^ ^ 7}-sfl*H ^<^(i)oi ^^a.(ioo)s^-Ei ^o^l^, S.^\^ 

l^^lcf. ^1^^ 3l1fi°l ^7l^s cf-g- ^ Al^v Atl 

^1^4^ «^(D°1 ^o^s.h.e] ^tfjz. 4^ <>]^e}-£ tfl#3ls(ll) 

7} ^^(100)^1 7}^o] ^nl*>^ ^^ollolEK2)5. ^ DC 

27-10 



1020020044629 <M < U^\- 2002/8/28 

7}*}C$ 4^(1)^- ^^(100)^ ^°]x\xt oj^Al^l ^ ^H^t}. 

DC #fHr ^^(1)^1 nv\*] A^r ^^°11^Bi(2)S. ^S^MME] ^ 

aJJl^t ^ Al^> At 1^1 a]^ b ol^Ml^ Efl»i DC efl^^. -B-^l^-i- 

^-°J% ^ 5£4. SEth ^<3(lH ^^£Kl00)3LJfEi c}--g- ^^£)7l nfl^-ofl 

< 36 > £ 5* ^2^><£ , 5j«3(l)o} S.^\±i #-<?] ^r*S*Rr # c^£L(100Hl ^ 

£ £E( black dot ) - si^ol jf^g. eflo]^ «i i^-o] mjzf*}- nfls] £^ 

<37> eflol^ wio) ^^ol c^=l(100)2} 7)^-^ oil ^ STii ^- < y°l 

^ *]Jl£1 Efl^ol ^7l^o11^ DC efl«i AVIS ^7>tH}. #-<tM ^ 

eflo]7] «J -g-S3] £E ^ ^o) ^£ ^-^l-Tfl sl^, iTi 

^ <fls) ^JLfe ±.3 DC ^]]^o) ^1 si 47V zl efl^ol *5M^ 4^ C7V % 

cf« L v > Jf «- 4^ C ^ £ 32] zl?H wjsfl zl efl^oj ^-jt. sin o. 7> 
^14. ol^A-], §-Ol Aljro] ^jAl^oii oj^i ^ eflf, ^ 3~ 

7l^o.s. ^i^^lcf. e>xl^, #-<y ajjto] 2i7] 'i'H^l 4^- 4^ <M 

Atl *l^r3*l &ul Al^> Atll4 At27> ^2ffr>Tg 

4*1 DC EfltS 3^tK °}±r tq^(100)# *8=*fl 
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rt^o\}o}^(2)sL <&7}*}5X& US., ^ ^^HH^i ^ Aj;£<3} ^SSM" «fl^oflolE^(2) 

<39> £ 6^ ^ <M*H«*H cfll-^l^oll <*\& C]ia fM^M 

<40> *H^(7)fe- eflo]^ i^o] _$_;<= (15)» ^saI^tIM- tflt^)2:(ll)S^ # A >^ 

^^(D-i- ol#Al?l §-Ol AlJrO] ^7l^# ^^tt4(601^7ll). ^7}^, 

S. 3, 4 ^ 5« %^*H ^-t* 44 ^ 4°<Ht 41 31^ « W» 

*°1^7fl 3*V^ *r 5^ #J1S ^^€4. ^HW)^ eflo]7i til ^o] v]+3_B\ 7} 
^#°\] 2.7]^5\5m ^flcHl- <H8^h ^ #-°J^4(602). H. 

tS^ S-9JS1^ S.S. t±o]SLI=- p D (13)^ ^#5^ ^-^0] 7 }^> ^-Bfl 7 > o] afl 

t~°J -ttiL^r DC ^1^7> ^4. #-0] Ajjio) efl 

« «*n #-<y°i ^icfls. ^ xm. 

eflo]A^ a] ^o] i^^i£]jL ^ -S-<LH1^ ^IJL^ z])^ ^ DC « 

<4i> ^ > ^0^(7)^ $-01 ajj^ 3|^o] 4^ 0J74I efl't Vref^.4 ±. 

3 ^741 Atl ^<?> *1 4-5)^*1 JjL§ ^A>tb4 (603^1). 
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#-<?] $Mo] ±7$ oj^j A]7 j. Atl 3z.oy ^ 03^ ^ VrefiLtf 

&JL^ ^Y(7)r ^^(1)^1 ^^3.(100)1- D=*fl °)^*}JL 9l$= *Hr*>*l # 

31, tcj-e^-A] *\]o]^. ^^^(604^-^1). 

= _o] Ai^o^ efl *g o] ^ Atl db^ <y^l 31 1 VrefJ±i=f 

*)M-¥-(7)ir ^^(l)ol t^£L(100)# ^ °}^}JL 5£fe ?ASLS. :?Hr*H ^ (!)-§: 
^3(100)3.^ Ho^x^ o)^]?}?]^. t]~g- ^*\*]?]7] ^tb ^^oflolEi 

^ ^#^lclEi(2)^ (605^1). 

#A>^ eflo]^ wjol C^^( 100)^1 7l^-^o]]A^| ti>A>£]o^ iS cfol^c( 13)s ol 
*>£|*1 ^ ^^(1)# «]^m ^-Bfl^Ai XJ^o] ^71^ i§^^(701 

^IJL^l efl^ -g-^ls>7fl ^a}^- ^ 5-1 ^ ^^^^ ^oi«.(7)^ eflol^ hj 

-o]*V4(702). STli #-^5]^ 5L£ ^MiLE. PD(13)S. ^^-S]^ #^o] 
A 1, #-<el efll^ ^HV^ afltfls oi^^] 

1£ ±^ DC 31« ^l^cf. 
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<46> ^MW)^ a]s^ e1 )^oi ±7$ oj^j ^ Vref^L^ ^^1^1 <*\¥- 

1- 3*>l3:4(703#7fl). 4!Jl3 31 1°] ^ M 31 IS VrefiL4 ^°}*}*\ 

7)1 # *1H# <T*3t!:4(704#7ll). 

< 47 > ^-<y Ai^oj efll goi if Vrefi4 ^ n efl^o] ^ <y^j 

Atl o]>5j- ^^^1 c^JSjL-g. ^A>^-4(705^7fl). #-<?] 41Jl£] efl^o] ^ o^j e flt 
Vrefi4 ^-oV^^n]; ±^ o]?}] aI^V Atl *l^r£)*l *lH-?-(7)^7 

^3(100)1- SX^ ?A<>-3- *Hr«H Q^., *IM-¥-(7)fe <>1*H1 

^^^1°1^(2)S. #35^ ^ ^IJL^ ^ ^ ^^<^1o1eK2)S #3 

*}-tK 706^7)1 ) . 

<48> §-o] ai^c] efl ^ol ^ o^l e ^ vrefii4 ^>^1 ^7} ^ ^ ^ A j^> Atl 

^HW)^ ^^3(100)1- ^Sfl ol^^ji o}^ ^o.^ ^>^> 

31, ^ tl(l)-i: ^2.(100)3.^ ^0^5:^ ol^-Al^TlM- r}~g- ^^Al?l7] ^ 

tb ^ ^^^lolEi(2)S #^W(707^^1). 

<49> £8^9^- 7fl^-^r 0.7 °1#, s)-^ 500nm 3H*1 4°l£-^-7V ^ <S 

<50> £ 8# , ^^(1)^>1 100 H 7>^^Cf7> ^cH^lS^, ^*fi 

^ljr ^ ^-o] Aljr^- io|§4, o]o)} rtfsTg, ^71^ ^II <H ^> ^l^JL $1 
^ nfl, ^ °H #-<y -ilJlrr ^ DC 3lt* -fi-^l-ZL 3}- 
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<5i> S. 91- #2:*>^ , -g- 44 tfl#3UM| o}^ c^^a ^l*>7l ^tl- 

# ^ &4.. #-°J ^1^7> DC eflt* f^lWf ^7l^o.5. A i <3 

711 A 1?J: Atl ^4*>^ ^°1H4 ^ ^Jl^r <y^l Al^> AtH ^4^1 E 

ol^cfl^ ^^(l)oi 4 i3( 100)5.-^4 ^^^l^ w 0 v^o.s. DC -fr*]«M) € 

4. °H1, ^<3(1)£- 4^3(100)3.-^4 ^<H4*r ^SLS. 3*1X1 ^ 

£ ^ 5£4. 

[#^4 Jl41 

<52> ^^*1 44 ^Ol, rgxgo]) X%ai£ £ ^ #-^^1 i£ofl c>) ^^-^1^71- ^ i 

£l°ll 7>7>ol Ol^l-^ Cl^£ioll S-^-l; ^ &i=. ^°fl ^*ti 3^4 ^^L5L4 4 

^3 «oM^- ^ 3X±r 4°] W£ ^ ^17> *11^4. ^4, £ 2^44 
7} fS-^-^-S ^I^fl 3E4^ ^-^^1 rfltfe(rf<^)4 4^37> J2.4 7}^ol 444-Tfl sl 

^ JL^S. 7)^ Al^Efloiq- <2]i£ol 7>^ol 4 ^ £H}^ 4^ 
&4 n. s.471- ^444. 
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[3^* 1] 

(b) 5L^i #-<?]( focus pull-in)^ ^Tfl ; ^ 

(c) #-<?] efl^o] ^ oj^i efl^ nln>o.s. <$7% a]^> ojAj- *] 4*5)13 
rfl#^^7> ^iS^Ei igol^s^. aflo^^ cj^ # i^>^ ^ f^lo S HJ- 

[^^J- 2] 

(c)^l^ ^ <y ^1 Aj-7] d)^MMEl7>-^:g:3j$l £| 

[^T 1 * 3] 

I^T 1 * 4] 

^"71 (C)^lfe 
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^o]j o] E-) 1- ^^A] o_ S ^ ^ . 

5] 

(a) «-<?] ^1^1- 2:71 ^-*>fe- 

(b) STl^ #-°l(focus pull-in)*Hb #7]1; 

(Cl) #-<y ^IJLS] eflt# 3^Rr cj^j; 

(c2) #7} #-<y 4JJi<q efl^oi ^ oJth eflt °1*}S ^o>^^ zl t-1^ 

(c3) #71 Al^Vol ^ oJ^| Al^V o)J$ ^l^£l<g Aj-71 tfl^-^1^7> ^ 
6] 

(c4) #7l ^ ^ M *1# ol# ^S]*! #7l # 
7} 
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(c5) #7l ^ Al^Vol ^ oj^j x\# ol# Qro.^ #71 cfl#^l^ 7 > # 

8] 

^i5^i sa<H^i, 

#71 (a)^r^m 

1-°J ^IJ^b i7]^ #-<?1a1 71 ^El^ ^ DC -g-ol^>7)l ^#^r ^ 

#71 DC BflfJit]. ^ efl^S. ^7-1 ^Tlll- i#*Rr ^ ^ «LS *Hr «o v ^ . 

9] 

*115^1 A^H, . ' 

#71 (c2)^^l #7l ^<$^r ^*Kr ofl^o]lolBl7l- 3}tfl 

^SlS. Ol^^ ufl A o V 7 l cfl#^S7l- #71 Cl^3.^1 *7l Qo}o\ a] 7> O.S £3*1* 

10] 

#71 (c3)^lfe 

#71 tfl#^1^7l- ^*Hr dj^MMiHS. DC #Jl-& 7>*>^ ^ ^ 

^ O^S. ^Hr #^ . 
[^^# 11] 
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#7l (c3)#7im 

#7} ^SVtt ^^oflolEiS DC ^llf 7>SH #7l ^ 
12] 

#7l #jL^r IS Cfol^co^ ^ 7 ]]c| w.^. ^JjL^. #Jl#£| 
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